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(54) COMPOSITE MATERIAL FOR BRAZING AND BRAZING STRUCTURE 



(57) Abstract: 

PROBLEM TO BE SOLVED: To provide a material for brazing in which the 
corrosion resistance and the oxidization resistance of a brazing filler 
metal part with which joined members are brazed are improved and to 
provide a brazing structure which is suitable for the flow passage 
structure of a heat exchanger. 

SOLUTION: The structure is provided with a base plate 11 which is formed 
by a stainless steel member 11, a Fe-atom-dif fusion-suppressing layer 12 
which is formed by a Ni-Cr alloy which consists essentially of Ni and 
includes 10 to 30 mass % Cr, and further provided with, when necessary, 
a brazing filler metal layer 13 which is formed by a Cu-based brazing 
filler metal formed as a lamination on the Fe-atom-diffusion-suppressing 
layer 12. The diffusion of Fe atoms in the base plate into the brazing 
filler metal which is melted during a brazing process is suppressed by 
the Fe-atom-diffusion-suppressing layer, and a proper amounts of Ni and 
Cr are diffused into the brazing filler metal part, thus the excellent 
corrosion resistance and the oxidization resistance are given to the 
brazing filler metal part. 
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CLAIMS 



[Claim (s)] 

[Claim 1] Laminating formation is carried out on the front face of the 
substrate formed with corrosion-resistant steel materials, and said 
substrate. It is the composite for brazing and soldering equipped with 
Fe atom diffusion control layer which controls that Fe atom is spread in 
a wax material side from said substrate in case the brazing and 
soldering of the joint material are carried out by Cu system wax 
material formed with Cu radical alloy which uses pure Cu or Cu as a 
principal component. Said Fe atom diffusion control layer is the 
composite for brazing and soldering which used nickel as the principal 
component and was formed with the nickel-Cr alloy containing Cr:10 - 
30mass%. 

[Claim 2] Composite for brazing and soldering with which the laminating 
of the wax material layer formed of said wax material on said Fe atom 
diffusion control layer was carried out and which was indicated to claim 
1. 

[Claim 3] Said Cu system wax material is the composite for brazing and 
soldering which used Cu as the principal component and was formed with 
the aluminum addition Cu radical alloy containing aluminum: 1 - 5mass% 
and which was indicated to claims 1 or 2. 

[Claim 4] The thickness of said Fe atom diffusion control layer is 5 
micrometers. Composite for brazing and soldering which it is above and 
which was indicated in any 1 term of claims 1-3. 

[Claim 5] It has the substrate formed with the 1st joint material which 
has the substrate formed with corrosion-resistant steel materials, and 



corrosion-resistant steel materials. It has the touched 2nd joint 
material which will shine through the wax material section to said 1st 
joint material. Said 1st joint material It has Fe atom diffusion control 
layer which controls that Fe atom is spread in the wax material section 
from the substrate of said 1st joint material in case the brazing and 
soldering of said 2nd joint material are carried out. This Fe atom 
diffusion control layer uses nickel as a principal component, and it is 
formed with the nickel-Cr alloy containing Cr:10 - 30mass%. Said wax 
material section is the brazing-and-soldering structure which used Cu as 
the principal component and was formed with the Cu-nickel-Cr alloy which 
contains Cr:10 - 15mass% nickel: 15 - 25mass%. 

[Claim 6] It has the substrate formed with the 1st joint material which 
has the substrate formed with corrosion-resistant steel materials, and 
corrosion-resistant steel materials. It has the touched 2nd joint 
material which will shine through the wax material section to said 1st 
joint material. Said 1st joint material It has Fe atom diffusion control 
layer which controls that Fe atom is spread in the wax material section 
from the substrate of said 1st joint material in case the brazing and 
soldering of said 2nd joint material are carried out. This Fe atom 
diffusion control layer uses nickel as a principal component, and it is 
formed with the nickel-Cr alloy containing Cr:lO - 30mass%. Said wax 
material section is the brazing-and-soldering structure which used Cu as 
the principal component and was formed with the Cu-nickel-Cr-aluminum 
alloy which contains aluminum: 1 - 5mass% Cr:8 - 15mass% nickel: 15 - 
25mass%. 

[Claim 7] Brazing-and-soldering structure by which the passage divided 
by these joint material was formed between said 1st joint material and 
said 2nd joint material and which was indicated to claims 5 or 6. 
[Claim 8] Said 2nd joint material is the brazing-and-soldering structure 
in which it has Fe atom diffusion control layer which controls that Fe 
atom is spread in the wax material section from the substrate of said 
2nd joint material in case the brazing and soldering of said 1st joint 
material and 2nd joint material are carried out, and this Fe atom 
diffusion control layer was formed with said nickel-Cr alloy and which 
was indicated in any 1 term of claims 5-7. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] This invention relates 
to the composite for brazing and soldering used as brazing-and-soldering 
structure suitable as passage structure of heat exchangers, such as a 
radiator and a gas cooler, and its material. 
[0002] 

[Description of the Prior Art] The interest about an environmental 
problem is increasing internationally in recent years, and purification 
of the exhaust gas of an automobile is strongly required increasingly as 
part of that. Various kinds of purges, such as a thermal reactor which 
is made to already afterburn exhaust gas and sets CO and HC to C02 and 
H20 as a cure against exhaust gas purification of an automobile, and a 
catalytic converter, are put in practical use. Conventionally, in an 
exhaust gas purge etc. , the brazing and soldering of the joint material 
which consists of stainless steel material which has corrosion 
resistance are carried out by Cu system wax material, and the heat 
exchanger used in a hot corrosive gas ambient atmosphere is manufactured. 
The corrosion resistance good copper wax in which said Cu system wax 
material has the melting point of 1000 degrees C or more, Mn:5-20% 
indicated by JP, 60-72695, A, or the wax material which becomes a 
remainder real target from Cu has been used further nickel: 1-5%. 
[0003] Recently, the corrosive environment in a heat exchanger is 
becoming severe much more by change of an exhaust gas presentation etc. , 
and the problem of the corrosion by the condensate of exhaust gas is 
also produced. For this reason, much more corrosion resistance 
improvement is called for from the brazing-and-soldering section to 
which the joint material which constitute the passage structure of a 
heat exchanger is joined by wax material. To such a demand, as indicated 
by the international public presentation W0 00/No. 45987 Fe atom 
diffusion control layer formed in the substrate with which this 



invention persons consist of stainless steel material with nickel 
radical alloy which uses pure nickel or nickel as a principal component, 
And constituting the passage structure of a heat exchanger is proposed 
using joint material made from the composite for brazing and soldering 
and this which carried out the laminating of the wax material layer 
formed with Cu radical alloy which uses pure Cu or Cu as a principal 
component. According to this composite for brazing and soldering, by Fe 
atom diffusion control layer, it is controlled that Fe atom is spread in 
the wax material section from stainless steel material in the case of 
brazing and soldering, and nickel of optimum dose can be spread in the 
wax material section from Fe atom diffusion control layer, a Cu-nickel 
alloy can be formed, and the corrosion resistance of the wax material 
section can be raised. 
[0004] 

[Problem(s) to be Solved by the Invention] As mentioned above, the 
corrosion resistance in the wax material section of a heat exchanger was 
able to be raised by using the composite for brazing and soldering 
equipped with Fe atom diffusion control layer. However, it is inadequate 
as endurance just to raise the corrosion resistance of the wax material 
section in the heat exchanger which performs heat exchange of elevated- 
temperature exhaust gas, and the further subsequent research showed that 
there was a bad influence for the whole processing system incorporating 
a heat exchanger. That is, when fluids which should be carried out heat 
exchange, such as exhaust gas, were high-temperature-corrosion nature 
fluids and the oxidation resistance of the wax material section ran 
short, the oxide film exfoliated from the front face of the wax material 
section, and it flowed to the downstream of a heat exchanger, and 
degradation of bonding strength not only arises by the oxidation loss of 
the wax material section, but it went to it, various kinds of processors 
formed in the downstream were soiled, and the problem of degrading the 
engine performance became clear. 

[0005] This invention was made in view of this problem, and aims at 
offering the brazing-and-soldering structure excellent in the corrosion 
resistance and the oxidation resistance in the charge of brazing-and- 
soldering material which can give corrosion resistance and oxidation 
resistance excellent in the wax material section, and the wax material 
section in brazing-and-soldering structures, such as passage structure 
of a heat exchanger. 
[0006] 

[Means for Solving the Problem] The substrate in which the composite for 
brazing and soldering by this invention was formed with corrosion- 



resistant steel materials, It has Fe atom diffusion control layer which 
controls that Fe atom is spread in a wax material side from said 
substrate in case the brazing and soldering of the joint material are 
carried out by Cu system wax material formed in the front face of said 
substrate with Cu radical alloy which laminating formation is carried 
out and uses pure Cu or Cu as a principal component. Said Fe atom 
diffusion control layer uses nickel as a principal component, and is 
formed with the nickel-Cr alloy containing Cr:10 - 30mass%. Hereafter, 
the unit of a component is only displayed by %. 

[0007] According to this composite, since laminating formation of the Fe 
atom diffusion control layer is carried out at the substrate, it is 
prevented by the wax material section in the brazing-and-soldering 
structure which will shine using this composite and which touched by Fe 
atom diffusion control layer that Fe atom is spread in the wax material 
section from a substrate in the case of brazing and soldering, and it 
can prevent corrosion resistance degradation of the wax material section 
in it. Furthermore, since Fe atom diffusion control layer is formed with 
the specified quantity **** nickel-Cr alloy in Cr, 15 - 25% of nickel 
and the Cu-nickel-Cr alloy containing 10 - 15% of Cr can be formed in 
the wax material section by making the wax material section diffuse 
nickel and Cr from Fe atom diffusion control layer in the case of 
brazing and soldering, nickel of said Cu-nickel-Cr alloy raises the 
corrosion resistance of the wax material section further, and said Cr 
forms Cr system oxide film in the front face of the wax material section, 
and raises oxidation resistance. For this reason, the wax material 
section of brazing-and-soldering structure should be excelled in 
corrosion resistance and oxidation resistance. 

[0008] As a desirable mode of said composite for brazing and soldering, 
laminating formation of the wax material layer formed of said Cu system 
wax material on said Fe atom diffusion control layer can be carried out. 
In case the brazing and soldering of the joint material are carried out 
by preparing a wax material layer in one, it is not necessary to prepare 
wax material separately, and brazing work nature can be raised. 
[0009] Moreover, as a desirable mode of said composite for brazing and 
soldering, Cu can be used as a principal component for Cu system wax 
material, and it can form with Cu radical alloy containing aluminum: 1-7%. 
By using this aluminum content Cu radical alloy, aluminum system oxide 
film is formed in Cr system oxide-film bottom, and oxidation resistance 
can be remarkably raised with the oxide film of a duplex. 
[0010] Fe atom diffusion control layer in said composite for brazing and 
soldering is 5 micrometers. Considering as the above thickness is 



desirable. 5 micrometers By considering as the above thickness, it can 
fully control that Fe atom of a substrate carries out solid phase 
diffusion of the Fe atom diffusion control layer, and invades into the 
wax material section in the case of brazing and soldering, and corrosion 
resistance degradation by diffusion invasion of Fe atom of the wax 
material section can fully be prevented. 

[0011] The 1st joint material which has the substrate in which the 
brazing-and-soldering structure by this invention was formed with 
corrosion-resistant steel materials, Have the substrate formed with 
corrosion-resistant steel materials, and it has the touched 2nd joint 
material which will shine through the wax material section to said 1st 
joint material. It has Fe atom diffusion control layer which controls 
that Fe atom diffuses said 1st joint material in the wax material 
section from the substrate of said 1st joint material in case the 
brazing and soldering of said 2nd joint material are carried out. This 
Fe atom diffusion control layer uses nickel as a principal component, 
and it is formed with the nickel-Cr alloy containing Cr:l0 - 30mass%, 
and said wax material section uses Cu as a principal component, and is 
formed with the Cu-nickel-Cr alloy containing nickel : 15-25% and Cr:10- 
15%. 

[0012] According to this brazing-and-soldering structure, since Fe atom 
diffusion control layer formed with the nickel-Cr alloy which contains 
Cr in a substrate as an indispensable component is formed, the 1st joint 
material The alloying by nickel of the specified quantity which Fe atom 
could control carrying out diffusion invasion in the wax material 
section from the substrate of the 1st joint material, and was further 
formed of diffusion of nickel from Fe atom diffusion control layer, and 
Cr when carrying out the brazing and soldering of the 2nd joint material, 
Corrosion resistance and oxidation resistance excellent in the wax 
material section are given by formation of Cr system oxide film by Cr of 
the specified quantity. By this, brazing-and-soldering structure becomes 
the thing equipped with the outstanding endurance. 

[0013] In said brazing-and-soldering structure, it is desirable to form 
with the Cu-nickel-Cr-aluminum alloy which the wax material section uses 
Cu as a principal component, and contains nickel : 15-25%, Cr:8~15%, and 
aluminum: 1-5%. By making the wax material section contain aluminum of 
the specified quantity, compound formation of the aluminum oxide film 
can be carried out at Cr system oxide-film bottom, and oxidation 
resistance can be raised more. What is necessary is to contain aluminum 
1 to 5% and just to use the aluminum addition Cu radical alloy which 
uses Cu as a principal component as Cu system wax material used for 



brazing and soldering, in order to include aluminum of the specified 
quantity in the wax material section. 

[0014] In said brazing-and-soldering structure, the passage divided by 
these joint material between said 1st joint material and said 2nd joint 
material can be formed. By forming this passage, the fluid by which heat 
exchange is carried out to this passage, or the medium which carries out 
heat exchange can be poured, and the passage structure of the heat 
exchanger equipped with the outstanding endurance can be offered. 
Moreover, the bad influence by exfoliation of an oxide film can be 
prevented to the equipment attached to the downstream of said passage. 
[0015] Moreover, in said brazing-and-soldering structure, like [ said 
part II material ] said 1st joint material, in case the brazing and 
soldering of said 1st joint material and 2nd joint material are carried 
out, Fe atom diffusion control layer which controls that Fe atom is 
spread in the wax material section from the substrate of said 2nd joint 
material can be prepared, and this Fe atom diffusion control layer can 
be formed with said nickel-Cr alloy. By this, it can prevent that Fe 
atom carries out diffusion invasion in the wax material section from the 
2nd joint material, and the solderability of the 2nd joint material can 
be improved. 
[0016] 

[Embodiment of the Invention] Drawing 1 shows the composite 1 for 
brazing and soldering concerning the operation gestalt of this invention, 
laminating formation of the Fe atom diffusion control layer 12 is 
carried out at one side of the plate-like substrate 11, and laminating 
formation of the wax material layer 13 is carried out on it. Since 
laminating formation of the wax material layer 13 is carried out on Fe 
atom diffusion control layer 12, in case this composite 1 for brazing 
and soldering performs brazing work, the complicated activity of 
attaching the wax material prepared separately between the joint 
material which is the objects of brazing and soldering becomes 
unnecessary, and it is excellent in brazing work nature. 
[0017] Said substrate 11 is formed by stainless steel material, such as 
ferritic-stainless-steel material of the corrosion resistance good iron 
steel materials 304, for example, SUS of JIS, the austenitic-stainless- 
steel material of SUS316 grade, SUS430, and SUS434 grade. 
[0018] said Fe atom diffusion control layer 12 — Cr: — it is 
preferably formed Cr: 15-25% 10 to 30% with the nickel-Cr alloy which 
uses Remainder nickel as an essential component. This nickel-Cr alloy 
does not generate the sludge which that melting point is higher than the 
melting point of Cu system wax material which forms the wax material 



layer 13, and dissolves excluding Fe with Cu nickel and whose Cr are the 
principal components of said wax material, therefore is easy to become 
the origin of corrosion. Although said nickel-Cr alloy consists of the 
remainder nickel besides Cr and the unescapable impurity element which 
are an important component in this invention typically, it dissolves to 
nickel and workability as a nickel-Cr alloy is not spoiled, but if it is 
the element which does not degrade the property of the wax material 
section after brazing and soldering, the minute amount addition is 
permitted. 

[0019] By diffusing the wax material section produced by melting of the 
wax material layer 13 on the occasion of brazing and soldering about 15 
to 25%, and making it dissolve, nickel of said nickel-Cr alloy raises 
the corrosion resistance of the wax material section. On the other hand, 
Cr raises oxidation resistance, in order to form Cr system oxide film in 
the front face by diffusing said wax material section 10 to 15%, and 
making it dissolve. Cr content of said nickel-Cr alloy is difficult for 
diffusion of Cr of said optimum dose in the wax material section at less 
than 10% in the case of brazing and soldering, and the oxidation 
resistance of the wax material section comes to fall. On the other hand, 
if it exceeds 30%, workability will deteriorate and the diffusion to the 
wax material section will become excessive. Consequently, the amount of 
Cr(s) in the wax material section becomes easy to produce the 
segregation of Cr in super-** 15%, and corrosion resistance comes to 
fall on the contrary. For this reason, Cr content of the nickel-Cr alloy 
which forms Fe atom diffusion control layer 12 is more preferably made 
into 15 - 25% 10 to 25% 10 to 30%. 

[0020] The thickness of said Fe atom diffusion control layer 12 is 5 
micrometers. It is 8 micrometers preferably above. It is 10 micrometers 
more preferably above. It is good to consider as the above. Although it 
considers as about 1100-1250 degrees C so that brazing-and-soldering 
temperature may be mentioned later, when carrying out brazing and 
soldering using said composite for brazing and soldering, it is 5 
micrometers also by the brazing and soldering in this elevated 
temperature. If there is thickness of extent, the diffusion depressor 
effect of Fe atom of considerable extent can be acquired, and it is 10 
micrometers. If it is, the diffusion to the wax material section of Fe 
atom can be prevented nearly completely. 

[0021] It is formed of Cu system wax material which consists of a Cu 
radical alloy which uses pure Cu or Cu as a principal component as said 
wax material layer 13. As said Cu radical alloy, a constituent makes a 
dissolution condition completely, for example, can use a Cu-nickel alloy 



and a Cu-Mn-nickel alloy. There should just be about 85% or more of Cu 
contents in general. The presentation which uses less than 
[ nickel: 15% ] and Remainder Cu as an essential component with said Cu- 
nickel alloy is desirable, nickel — 15% — super- — — the melting 
point of ** which will be taken becomes high and brazing work becomes 
difficult. It dissolves to Cu, and if it is the element which does not 
spoil the workability of wax material, and the property of the wax 
material section after brazing and soldering, the minute amount addition 
is permitted by said Cu radical alloy. 

[0022] Said Cu system wax material has the desirable aluminum addition 
Cu radical alloy with which aluminum was added 2 to 4% especially 
preferably 1 to 5%. By adding aluminum, since aluminum system oxide film 
comes to be further formed in Cr system oxide-film bottom (wax material 
side) formed in the front face of the wax material section formed of 
brazing and soldering and the oxide film of a duplex is formed, 
oxidation resistance improves remarkably. If formation of aluminum 
system oxide film is difficult for the amount of aluminum at less than 
1% and it exceeds 5% on the other hand, processing of an aluminum 
addition Cu radical alloy becomes difficult, and it can be used no 
longer as wax material. Since oxidation resistance improves sharply 
according to an operation of aluminum when using an aluminum addition Cu 
radical alloy as wax material, oxidation resistance sufficient by making 
Cr content in the wax material section into 8 - 15% can be acquired. In 
addition, said Cr system oxide film and aluminum system oxide film can 
be checked by EPMA. 

[0023] Although the clad method by the pressure welding is generally 
applied to laminating formation of Fe atom diffusion control layer 12 to 
said substrate 11, various approaches, such as plating, thermal spraying, 
and PVD, CVD, are also applicable. Without generating the pinhole which 
poses a problem in plating, if the clad of a substrate 11 and the Fe 
atom diffusion control layer 12 is carried out with a pressure welding, 
both can be unified easily and it excels in industrial productivity. 
Moreover, the thickness of Fe atom diffusion control layer 12 is also 
easily controllable only by adjusting the rolling reduction in the case 
of a pressure welding. The wax material layer 13 is usually joined by 
the pressure welding on Fe atom diffusion control layer 12 by which the 
laminating was carried out to the substrate 11. What is necessary is to 
make each material of a substrate 11, Fe atom diffusion control layer 12, 
and the wax material layer 13 pile up mutually respectively, to carry 
out a pressure welding, and just to carry out homogenizing if needed, 
when carrying out the clad of the three layers with a pressure welding. 



[0024] Although what is necessary is just to make brazing-and-soldering 
temperature in the case of using said brazing-and-soldering composite 
into the temperature of under the melting point of the metal which forms 
Fe atom diffusion control layer above the melting point of Cu system wax 
material, it is usually preferably made into about 1150-1200 degrees C 
about 1100-1250 degrees C. At less than 1100 degrees C, being spread in 
the wax material section, in case nickel and Cr are brazing and 
soldering takes time amount from Fe atom diffusion control layer, and it 
is inferior to productivity, on the other hand — the temperature of 
1250-degree-C — unnecessary — quantity — the expensive furnace at 
which it was too tepid and the damage on a heating furnace was very 
[ violently or ] rich in thermal resistance is needed, and it is not 
suitable for industrial production anyway. If the holding time in 
brazing-and-soldering temperature is about 1100-1250 degrees C, it is 
good at about 10 - 50 minutes. When the composite for brazing and 
soldering is processed into a proper configuration in the case of the 
temperature maintenance at the time of this brazing and soldering, 
annealing of that substrate 11 is also performed to coincidence. 
[0025] As mentioned above, although the operation gestalt explained the 
composite for brazing and soldering of this invention, this invention is 
not restrictively interpreted by this. For example, with the above- 
mentioned operation gestalt, although laminating formation of Fe atom 
diffusion control layer 12 and the wax material layer 13 was carried out 
at one side of a substrate 11, when using it for an application by which 
the brazing and soldering of the joint material are carried out to both 
sides of a substrate, the laminating of Fe atom diffusion control layers 
12 and 12 and the wax material layers 13 and 13 can be carried out to 
both sides of a substrate 11 like composite 1A for brazing and soldering 
shown in drawing 2 . Moreover, when preparing wax material separately, 
it is not necessary to carry out the laminating of the wax material 
layer 13. 

[0026] Here, the corrosion resistance of the wax material section of the 
brazing-and-soldering structure which will shine using the above- 
mentioned composite 1 for brazing and soldering and which touched, and 
oxidation-resistant results of an investigation are explained. The 
composite 1 for brazing and soldering used for investigation uses the 
SUS304 stainless steel plate (0. 4mm of board thickness) of JIS as a 
substrate 11, and carries out laminating formation of the wax material 
layer 13 which consists of Fe atom diffusion control layer 12 which 
consists of a nickel-Cr alloy on it and pure Cu, or a Cu Al alloy with a 
pressure welding. The amount of nickel in the Cu-nickel-Cr alloy of the 



amount of Cr(s) in the nickel-Cr alloy of Fe atom diffusion control 
layer 12 of the composite used about each sample, the amount of aluminum 
in the Cu Al alloy of the wax material layer 13, brazing-and-soldering 
conditions (temperature, holding time), and the wax material section or 
a Cu-nickel-Cr-aluminum alloy, the amount of Cr(s), and the amount of 
aluminum are shown in Table 1 (the unit of the amount of elements is 
mass%). In addition, although it tried to form a wax material layer with 
a Cu-7%aluminum alloy, since this alloy had bad workability and it was 
not able to process tabular, it did not come to manufacture the 
composite for brazing and soldering. 

[0027] This composite was bent to L typeface so that the wax material 
layer 13 side might become outside, and the L form member was 
manufactured. As shown in drawing 3 , the longitudinal side of the L 
form member 5 was piled up, the brazing and soldering of the pair of 
this L form member were carried out, and the brazing-and-soldering 
structure sample of T typeface was obtained. Thus, while measuring the 
average presentation of the wax material section by EPMA using each 
manufactured sample, a corrosion resistance test and the anti-oxidation 
sex test were performed. 

[0028] a corrosion resistance test prepares the simulation water of 
condensation of the following presentation which simulated the exhaust- 
gas condensate, and carries out the visual observation of the T form top 
face of a sample where the wax material section after 500hr immersion 
exposed each sample in the 100-degree C simulation water of condensation, 
and good (B) and its surface corrosion field are [ what / has corrosion 
/ be nothing / thing / 20% or less of ] improper for A (A) and a surface 
corrosion field in 20% super-** — it estimated as (C) . 
- Simulation water-of-condensation presentation (pH4. 4) 
C1-: 20ppm, S042- : 350ppm, N03-:150ppm, NH4+:700ppm, formic-acid: 500ppm, 
an acetic acid: 700 ppm [0029] On the other hand, the mass change after 
carrying out 50hr maintenance of each sample at 650 degrees C in 
atmospheric air is measured, it ** in the area on the top face of T form 
of the sample which the wax material section exposed, and the anti- 
oxidation sex test is 2 1cm. The amount of oxidation increase and 
decrease of a hit was calculated. In the wax material section of the 
sample after a trial, when a scaling coat fell out in powder, the powder 
oxide film was removed and measured with the brush. In this case, the 
amount of oxidation increase and decrease is shown by the negative value. 
When the stabilization oxide film is formed in the front face of the wax 
material section, the amount of oxidation increase and decrease is shown 
by the positive value, the amount of oxidation increase and decrease is 



a positive value, and oxidation-resistant evaluation is excellent in the 
case not more than SUS304 (about two 1 mg/cm) of a substrate, an EQC, or 
it — (AA) — Although A (A) and an oxide film had not resulted in 
omission the case where there was a little more augend than SUS304, the 
case where omission of a failure (C) and an oxide film were remarkable 
was estimated for the case where a part of good (B) and oxide film are 
omitted in the case where the increment in mass is large as the failure 
(CC). These results are collectively shown in Table 1. 
[0030] 
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[0031] Sample No. of Table 1 When the brazing and soldering of the 
brazing-and-soldering temperature are carried out from 1-7 at 1180 
degrees C which is fully generous from the heating critical temperature, 
In the example of invention (sample No. 5-7) which formed Fe atom 
diffusion control layer with the nickel-Cr alloy contained Cr:15 to 25%, 
it turns out that the amount of 20-minute room [ about ] Cr(s) [ in / 



comparatively / by short-time maintenance / the wax material section ] 
becomes 10 - 14%, and it has good corrosion resistance and good 
oxidation resistance. On the other hand, from sample No. 8-10, when Fe 
atom diffusion control layer is comparatively made into 10% of the 
amount of low Cr(s), comparatively, by short-time heating, it can secure 
10% as an amount of Cr(s) of the wax material section, and by raising 
brazing-and-soldering temperature to 1250 degrees C near the heating 
critical temperature shows that oxidation resistance is also acquired 
for the thing of practical use level. But No. 11 show that form Fe atom 
diffusion control layer for brazing-and-soldering temperature with a 
nickel-Cr alloy with the high amount of Cr(s) also as 1100 degrees C, 
and good oxidation resistance is acquired by lengthening brazing-and- 
soldering time amount comparatively. Moreover, from sample No. 21-28, 
when the amount of aluminum used the aluminum-Cu alloy wax material 
which is 2 - 5% especially 1 to 5% as wax material, it was checked that 
oxidation resistance improves by leaps and bounds. 

[0032] Next, the passage structure of a heat exchanger is explained as 
an operation gestalt of the brazing-and-soldering structure using the 
composites 1 and 1A for brazing and soldering concerning the above- 
mentioned operation gestalt as a material. 

[0033] Drawing 4 is the perspective view showing the passage structure 
of the heat exchanger concerning the 1st operation gestalt. In 2 sets of 
plate members which the plate member 21-1 of the lot countered and 
arranged and 21-2 separate predetermined spacing, are arranged at two or 
more set parallel, and adjoin mutually In the example of drawing, the 
fin member 22 of the shape of bellows by which crookedness formation of 
the cross section was carried out at the wave is interposed between the 
plate member 21-2 of the top group bottom, and the plate member 21-1 of 
the bottom group top which countered this plate member 21-2, and has 
been arranged. In addition, said plate member corresponds to the 1st 
joint material of the structure for brazing and soldering of this 
invention, and a fin member corresponds to the 2nd joint material. 
[0034] Let the plate member 21-1 of said lot, and the space section 
between 21-2 be the medium passage where heat exchange media, such as 
cooling water, flow. On the other hand, let the subspace section of a 
large number divided by said fin member 22 be the gas passageway to 
which the high-temperature-corrosion nature gas by which heat exchange 
is carried out, such as exhaust gas, flows between the plate member 22-2 
of the top group bottom, and the plate member 21-1 of a bottom group top. 
[0035] As for each fin member 22, the brazing and soldering of the 
bottom of a wave crevice and the top face of the plate member 21-1 of 



the bottom which pinches the fin member 22 where the topmost part of 
wave heights and the inferior surface of tongue of the plate member 21-2 
of the bottom which pinches this fin member 22 will shine through the 
wax material section are similarly carried out through the wax material 
section by being touched. In the following explanation, the plate member 
21-1 of a lot and 21-2 may be explained, using 21 as a sign of a plate 
member, when not distinguishing both. 

[0036] The material in front of the brazing and soldering of said plate 
member 21 is processed into magnitude with the proper composite 1 for 
brazing and soldering which has the structure shown in drawing 1 , and 
the quality of the material. Said fin member 22 is processed into a wave 
in the sheet metal which consists of the same stainless steel as the 
substrate 11 of the composite 1 for brazing and soldering. Suppose that 
the same sign as the composite 1 for brazing and soldering is attached 
[ section / that / each / laminating ] about the material for plate 
members for convenience, using the same sign as said plate member 21 of 
explanation. 

[0037] In order to manufacture a heat exchanger using the material 21 
for plate members, and the fin member 22 So that the fin member 22 may 
contact the wax material layer 13 of the material 21 for plate members 
Pile up by turns, and assemble the fin member 22 and the material 21 for 
plate members like drawing 4 , and they carry out shape retention. This 
assembly under with the melting point of Fe atom diffusion control layer 
12 in a vacuum or a reducing gas ambient atmosphere at the temperature 
more than the melting point of the wax material layer 13, usual, and 
1100-1250 degrees C Grade heating maintenance is carried out for 10 - 50 
minutes so that the essential component of the wax material section may 
serve as Remainder Cu nickel : 15-25% and Cr: 10-15% (it is 8 - 15% when 
carrying out brazing and soldering by the aluminum addition Cu radical 
alloy wax material mentioned later). The wax material layer 13 of the 
material 21 for plate members fuses, and the brazing and soldering of 
the fin member 22 are carried out to Fe atom diffusion control layer 12 
by which the pressure welding was carried out to the substrate 11 by 
this through the wax material section equipped with the good corrosion 
resistance containing said nickel and the amount of Cr(s), and oxidation 
resistance. Oxidation resistance can be raised remarkably, without 
aluminum of tales doses containing mostly in the wax material section, 
and degrading corrosion resistance by using the aluminum content Cu 
radical alloy of aluminum 1 to 5% as Cu system wax material. In this 
case, if there is at least 8% of the amounts of Cr(s), they can acquire 
good oxidation resistance. 



[0038] Drawing 5 is the sectional view showing the passage structure of 
the heat exchanger concerning the 2nd operation gestalt. This passage 
structure is having honeycomb structure, and two or more larainatings of 
the concave heights material 31 by which the crevice 32 and heights 33 
of trapezoidal shape continued by turns, and fabrication was carried out 
to the wave are carried out in the vertical direction, and it is 
constituted. ** which attaches the sign of 31-1 and 31-2 to the concave 
heights material of a certain pair by which contiguity arrangement of 
the explanation was carried out for convenience up and down. In addition, 
said concave heights material 31-1 and 31-2 correspond to the 1st joint 
material of the brazing-and-soldering structure of this invention, and 
the 2nd joint material. 

[0039] As for the concave heights material 31-1 and 31-2 comrades which 
adjoin up and down, the brazing and soldering of the external surface 
(inferior surface of tongue) of the crevice 32 of the upper wave member 
31-1 and the external surface (top face) of the heights 33 of the lower 
concave heights material 31-2 are carried out mutually. Between the 
heights 33 of the upper concave heights material 31-1, and the crevice 
32 of the lower concave heights material 31-2, much space sections of 6 
square-shape cross section are formed of this. This space section is 
made into the medium passage W where gas-passageway G to which high- 
temperature-corrosion nature gas, such as exhaust gas, flows, and heat 
exchange media, such as cooling water, flow, and gas-passageway G and 
the medium passage W are arranged by turns in the example of drawing at 
right and left. 

[0040] Fabrication of the composite 1A for brazing and soldering which 
has the cross-section structure which shows the material of the concave 
heights material 31 of said heat exchanger in drawing 2, and the quality 
of the material is carried out to proper magnitude concave convex. 
Suppose that the same sign as composite 1A for brazing and soldering is 
attached [ section / that / each / laminating ] about the material for 
concave heights material for convenience, using the same sign as said 
concave heights material 31 of explanation. 

[0041] What is necessary is to carry out a laminating, as the inferior 
lamella section 32 of the upper material 31-1 for concave heights 
material and the superior lamella section 33 of the lower material 31-2 
for concave heights material are piled up and it is shown in drawing 5 , 
and just to carry out heating maintenance in a vacuum or a reducing gas 
ambient atmosphere like the 1st operation gestalt, in order to 
manufacture a heat exchanger using said material 31 for concave heights 
material. The material 31-1 for concave heights material by which 



opposite arrangement was carried out up and down, the wax material layer 
13 of 31-2, and 13 comrades fuse and unify, and brazing and soldering 
are mutually carried out to the specified quantity nickel and Cr pan 
through the wax material section containing aluminum by this. 
[0042] The brazing-and-soldering structure of this invention is not 
restrictively interpreted according to the passage structure of the heat 
exchanger of this 1st and 2nd operation gestalt. For example, the 
laminating number of stages of the plate member 21 of the 1st operation 
gestalt and the laminating number of stages of the concave heights 
material 31 of the 2nd operation gestalt can be freely set up according 
to a demand. Moreover, with the above-mentioned 1st operation gestalt, 
although the fin member 22 used stainless steel sheet metal, it may use 
what carried out laminating formation of the Fe atom diffusion control 
layer by using stainless steel sheet metal as a substrate also about the 
fin member, and the thing in which the wax material layer was formed on 
Fe atom diffusion control layer, still like drawing 1 . By forming Fe 
atom diffusion control layer also about a fin member, it can prevent 
carrying out diffusion invasion to the wax material which Fe atom fused 
from the substrate of a fin member on the occasion of brazing and 
soldering, and corrosion-resistant degradation of the brazing-and- 
soldering section to which the brazing and soldering of the fin member 
were carried out can be prevented. 

[0043] Moreover, although the clad of the wax material layer 13 besides 
Fe atom diffusion control layer 12 is carried out to the composites 1 
and 1A for brazing and soldering used as a material, the wax material 
layer 13 is not necessarily required of the passage structure of the 
heat exchanger of the above-mentioned 1st and 2nd operation gestalt. In 
this case, Cu system wax material prepared separately is attached 
between the material for plate members, and a fin member, or between the 
materials for concave heights material, and should just carry out 
brazing and soldering. 
[0044] 

[Effect of the Invention] Since it has Fe atom diffusion control layer 
formed with the nickel-Cr alloy which the composite for brazing and 
soldering of this invention used nickel as the principal component at 
the substrate formed with corrosion-resistant steel materials, and 
contained Cr 10 to 30% In case the brazing and soldering of the joint 
material are carried out by Cu system wax material, while being able to 
control diffusion of Fe atom which degrades corrosion resistance in the 
wax material section, nickel and Cr of optimum dose can be diffused 
easily, and the corrosion resistance of the wax material section and 



oxidation resistance can be raised. For this reason, that endurance can 
be raised by constituting the passage structure of the heat exchanger 
used for the bottom of high-temperature-corrosion ambient atmospheres, 
such as exhaust gas, using the composite for brazing and soldering of 
this invention. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the fragmentary sectional view of the composite for 
brazing and soldering concerning the operation gestalt of this invention. 
[Drawing 2] It is the fragmentary sectional view of the composite for 
brazing and soldering concerning other operation gestalten. 
[Drawing 3] It is the sectional view of the brazing-and-soldering 
structure of a T character configuration used for corrosion resistance 
and the anti-oxidation sex test. 

[Drawing 4] It is the fragmentary sectional view showing the passage 

structure of the heat exchanger concerning the 1st operation gestalt of 

the brazing-and-soldering structure of this invention. 

[Drawing 5] It is the fragmentary sectional view showing the passage 

structure for heat exchangers concerning the 2nd operation gestalt of 

the brazing-and-soldering structure of this invention. 

[Description of Notations] 

I 1A Composite for brazing and soldering 

II Substrate 

12 Fe Atom Diffusion Control Layer 

13 Wax Material Layer 
21-1, 21-2 Plate member 



22 Fin Member 

31 Concave Heights Material 
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ant* t>wmM 1 m^mut mm. mmm 1 ffi^tti m 

2 £ #t 5 9 ffi 3 ft SRgCc MISS 2 ffi^PM©S 

N i - C r^KiorMfSCi^T'S^. CWC 
iot, f 2 S^SW^ 6 5 5 MSPK F e m*&tm& 

[0016] 

©J+MftF eM^ffitStWJJtl 2^«J17F$)j!c3ft, ^© 

a^w i » , f e mj-i&nkmmm i 2 ©±tc 5 ^ mb i 

[0017] tufas* 1 1 «, WAtt©^»^ife«w, 

1 s£im©sus 3 0 4, sus3 lefo^r 20 

-Xft-f V&XT-lsUXmtf. SUS430, sus 

[0018] ffflBF e M^mmMM 1 2 B:, C r : 1 
0-3 0%, ?tf g L < ESC r : 15-25%, g|g|JN l 
£*WWJS^£T5N i -C ri§r#T-?fM3ft5 0 C© 
N i - C r-^tt, F e^l -^©11^?. 5 WM 

1 3 C u.^5 5 Wfflit^J; ^ &ft< , Nifc 

iffC r *SmfB5 5t*<D^fiS^-r4.4Cu £@?§U fi£ 

JB^oia.*K & o ^Tt^«Etim£Xfi£ l &©r 30 
s>s„ ttrfaN i -c rMB, mm&jiax^mMicjs^ 
nii^T^sc res*, £I§pn i *s j= eyc^Fnjieflg 

X»^JR*><=>%5^, NitcB&U Ni-CrM 

i ^^©jiixtt^a^fcT, ^ 5®f*©5 5 wauo^s 
b s a t, > tcsst? & fttf, -e ©f*«^ jn t*!^ § ft 

s 0 

[0019] ffflEN i -C r^fflN i ti65S©l^iC 

3 1 3©j§I4f(:J;0*Dfc6 5Wgptc 15-25 
%fMffiffif£3-tfT@ig3ti:3e:£SCJ;S3, 3 
Att'&faX 3 5„ — 7X C r ESfttflB 5 5 WSBK 1 0 - 40 
1 5%teK3lfrllj§3li:? ) £:iiCj;f3 1 ^©liffitCC 
r«®-ftJg*?IMf Si^tcft^fc^ WSHbtt^faX 
Sli-So ffriBN i -C r^#©C rMi* 1 0 %5fcffi 
-CIZZ 5«gPKittrlBSS©C r ©S£tfcfi*H 
it* 0 , 5 5 WnPOffll-f fctt^fSTT 5 J; 5 tc&S. 
—77, 3 0 ijfraX&AS^Yfc U 6 -5M§^© 
f£i^*^£&5 0 ^©KJH, ^StJSBKfcW&Crfi 
#1 5%jBtC&!3. C r©MJ?^XD^< WA'K 
im~3XterFTZ>&5K.tz&. C©fcit>, ¥ em^m. 

mmm 1 2 &Bjsrr 5 n i-c r ^©c r ^ra& 1 50 



0-3 0%, ^tMfSKB 
1 5-2 5%£"f 6 0 

[ 0 0 2 0 ] ffjiBF e Jl^&fjEfflHWM 1 2 ©/P3 EX 5 
Mm JXP-, £?t:L< 8 Mm FXF, J;WiL<10(i«i 

«±ifS©^i^ ftifB^^ffiffla^W^fflur, 5 
5®-rai©^r, 5 5«sa««3ili-r5J;5K l l 0 0- 
1 2 5 0 °CfMffi£3ft£;0J, ^^SWar©5 5®(Cj; 
iTt, 5 Mm g®©/P3*S*ntiffl^gSOF eJlf- 
©fj£Mff$IJ^^f#S Ci*T*, 1 0 y m $ytlU& 
E3S&£K F e MX©6 5J#8R^©ii;ifc£&r±-f 5 C £^ 

[ 0 0 2 1 ] BtrlB55M)l 1 3 £ LT«, ftCu£>£l> 

icj;-o-rjf5sssns 0 ttriBCua^i ita, 

##t5££ K BigtfliS * & -T . it ti C u - N i c 
u-Mn-NiMm*?»J:i^ft5. CuMi 
EX «Eft8 5%Sffijy_h*niiJ:l^ ItrlBCu-Ni^ 
^tB, Ni : 15%OT, i^CuSffiTOtT 

mmm? * lo. n i j&s i 5 & a £ 6 5 wost 

< & t) , 5 5 fgfFJi^HSitc 65. fMBC u 
^KB, CuKBigU 5 5W©JDXtt, 5 5®M©5 

5 W^©;f#tt* »tt % tr* 7u* -r * n , -e ©f^M?fs jn 

[ 0 0 2 2 ] SfflBC u?h6 5Mti, SfcA 1 *s 1 -5 

%, 3= h < » 2 - 4 ^asflns nfc a i mmc u 

-a TJ^fiS 3 nfc h 5 W gUWafeHfc JIM Sn/cCr ^ffit^fc 

5 J; 5 tc ft fj , 2 soffitf tJBtfJIM 3^5 fc&WKlttt 

tffih< ^ixts. aii*u %*«riiA i mmm 
a^#©sax^H» £ % <o , 5 5 w £ Ltfir * ^ ^ 

J;^tc%^ 0 A 1 ^JDCul^45 5Wi Lrffli,»5 
t§^, A 1 ©ffffltc^fjifKffctt^AiIiIKiSjX-rS© 
r\ S^WgRtCfcWSC r 1 5%tf5C 

r^MltH^A 1 ^Itllti, E PMAiCiorffllST 

[ 0 0 2 3 ] SfflBgfi ll^OF elfKSWIi 1 2 
©ffltJB^fifctct*. — MWfc tiEEffi^c J; 5 ^ ^ FS^S 
M3n^^, esb-3#, igff, PVD, CVD&i'Oi^ 

©T^s^jsm-rscife-cffs. a«i i£Feiixfii; 

©ii-^ric mmt fx 5 fcf > * ~ d § c £ & < , w 
5 0 Sfc, EE®©^©EEX*i^ilIM-3-5/cWr'F eUffX 

ffit^i«ij8 1 2 (Dm 3 fc^Kftjffl-r scims. 

6 5*tJB13«. S??, *ffil lKSB^tifcF elf 

2©XKHEJSKJ;^»^3n5 0 3)S^J± 
ffiiC J: fj y F-TSW^. 1 1 , F e Iffltet&ffll 



Mm 1 2 is XTJ^ 1 3<D#*W**J©*JO»3[^ 

fcvtfTH&U i^ictEi;-rj|£tSt*S^fi-rtitf«t(,=.o 

[0024] mmz^mw^tfzm^&Wi^z^Mm 

mt, CuK5 OS^JWi-r F e M^ffif&WJB * 

1 1 0 0- 1 2 5 0 "CfMffi, jiftKBl 150-12 

0 0 "CfMffi i3tl5„ 110 0 "C«TB F e W^SM 

S©ic^Fra*t*>*>Diffl4(c^S„ — ^ 1 2 5 0"Ci 

< . h s ^ K#mcc w&i£tcg^ism*F*ii!^K: & 

tCfcWSSJt^lStJ. 1 1 0 0- 1 2 5 0 "CfMffi-Cifeti 
tf . 10-50 »SKr± t >. £1 © 6 5 ffi0#©SffifSf3 
©Kite , 5 5 ffifflffl^«^S^cD?f$tt(c jpx 

[0025] ^mw<Dz ^mmm^u^mmzm 

1 1 ©KIM tc F e MT-teSWftUH 1 2 *i J: 5 5 tt» 1 20 

fflffl-^W 1 A© <fc 5 1 1 ©MHic F e JfflBSfSt 

fflfiBM 12, 12fc±^55ttil3, 13 
Ci^ss. gfc, 5 5W£^#Mrr£t§^rtcfi, 

6-5+4® 1 3*ag-rSi£:<g«jfeL^ 

[0 0 2 6] CCT, ±IB5 5ffiffll*^t4 1 £ffl^T6 
5 Jg L ft 3 5 fg«ffi^© 6 5 «§[5fflW Att , ffiffitfbtt© 

Wlti, J I SII§(DSUS3 0 4JXt->UX«« (fi 30 
J¥0 . 4 mm) £8« 1 1 t U -e©±iCN i - C r ^ 
F eJlTffifStfTOS 1 2*si!M«Cu*SWJ 
Cu-Al M/J^&55 5WI 1 3-&ffigtci;rif«J! 
JlSfiS L ft: fc & £ 0 SSf4K -3 ^Tffl l > fcffl^W© F 
e HXtef^fWUM 1 2 ©N i - C r ^^©C r fi, 5 
WI13©Cu-A1^0Ali, 

mm, um$m) . §5m©c u -n i-cr^ 

*41>«C u - N i - C r - A 1 ^if©N i 1, Cr 
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r. 5^MCu-7%AlMtiMt5C 
i^K^ft:^ C©^»JJDXtt^M< , KttCcJpx-r 

[ 0 0 2 7 ] COg^^^WI 1 3{|iJ^HI'J&C%£ 
i5KL ^ffJtc Jf 0 fi tfT L flgSPM 4 Mff b fc D C © L 
?MW4©->tf £H 3 tc^T J: -5 fc LJfcSBW 5 ©«3£S 
ta^fci±T65ffiU T^©^5S*@^f«4^f# 

m<D¥-ma.f&%: e p m a tc j: -r aa^-f siifcsc if 

[ 0 0 2 8 ] IfJt'ffiMittt, -'.ii-.',B ft^tSJSLftT 
IE»S©«Sf»«7K£t)IISU 1 0 0 °C©|«e««7jK* 

k^ms^ 5 o o h r mmk<D% ommm^btcum 
&mm& 2 o %e© & ©£4^r cc ) i mas l ft 0 

• fi 1 ^iul^flht (pH4. 4) 

C 1 " : 2 Oppm , S 0 4 2 " : 3 5 0 ppm , NOr : 15 

0 ppm , NHr : 7 0 Oppm , ^'ffi : 5 0 0 ppm , It 
W. ■■ 7 0 0 ppm 

[0 02 9]-^ mmitmmu, &m*4^a«*cc 

T 6 5 0 °C~C 5 0 h r «ff Lftfg©«fi^{t£ffJSU 
6 5 +4^«MLfeMI4©T4:Lhffi©ffi«T?i£Lr 1 cm 

1 Sft^lgftmSfi^fefto f^a©fi«;f4©5 5M 
gptefc^-r. j|ffi|g{ti£MA4MWcfl^t,ft±l§^ f}« 

lftifIiiitlT*^a s -5 ^^©HffiCcgoeH 
fclB ^fift $ n r t » 5 »^ tc B . ffij-f t tt^fi BiEfflr^ 
5ti^„ Wggfttt©f¥ffitt. WHtimmifiiE&rc. S« 

©S US 3 0 4 ( 1 mq/crrfflffi) i|5]^$>5^tt-en« 
TOJ|§« (AA) , SUS 3 0 4£<0 hmtMifi 

■p-p&^m&zm (a) , ^tsiJi^i^tcBMor^ 
f£^&mmmm&j<:t*\<>m&z& (b) , u^tajgi**- 

m^^T^ (co itfffiLfto c^iB©$gKai tc 

[0030] 

[an 
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CrSS 



[0 0 3 11*1 cdi«4no. 1 - 7 J: 0, 6 OSStS^ 
jfjnfgfcRB#m&i: f3+^5C^tS©&* 1 1 8 0 °CT?*>5ig 
Lfc*&^, F eMT-tet5tWflJ)l^C r : 15-2 5%$ 
Sl/cN i -C r^#rffML/c^BMrJ ( fii^No . 5- 

7)m 20 ftmmm.<DtmmmfBi<DGmic£ t> , 
o. 8 — i oj;^ f ew^mmmm^mm\m r 

l©io%i Ofc*i^, IttaKtSH^RgcDjpiKirii, 6 5 
JgSffi£»^EKttfi© 1 2 5 0 -CtC Jitf 4 C i tc 
±•3, 6 rfii LT 1 0%lfit^tt^ 

§ , 1 14 mm U )l> <D *> CD 3&sf# 6 tl Z> C t *P 

fe^ife. No. 1 l=fciD. ZyWU&i 1 1 OO'C 
iUi F eM^ffitfttPfMJi^C rfiOW^N l -C 

o. 2 1 — 2 8 J; 0, 5 5fli bTA 1 «#s 1 -5%, 
WK2-5%®A 1 -Cu^^^W^ffl^-SCiicJ; 

[0 0 3 2] ±ia*Hs?fcaSK: 

mi, i a zmwt Lxm^tc^ sigfimvmmmt 

[0 0 3 3] 04BI1 HJKI5J!8K**>SSft3aftS©iSK 

sg«3»^7S-r^iiinr ft s . *t ft it Eg § nfc— la© 



hgpW2 i - i , 21-2 ^pjf£©rapi^|5irr 

30 l-2i, CCD^U-- h§Pfvt2 1 - 2 tcMl^LrBHMS 
ti/cTWa©±(M©^l-- 1M2 1 - 1 iOlfflCC, §t 

1 m^mwc , ? 4 >mmm 2 m&wutt 

[0 0 3 4] HiTfB — ffiO^U— FgPM2 1 - 1 , 21- 

Sgi £fl£ 0 — iiWffiCDTffliJcD^U- 2 - 

2 iTflJa©±ffliJ©^b- hSBtf 2 1 - 1 i©Mt?. tu 

-lo mv i 2 2 tc j: fj i±^j6 nfc^a©gi3^ra^^ 

[0 0 3 5 ]§7^ >mt2 2 ti, S0Qg|5cDSiig|5i 
C©7 a >SBW2 2 *lsy#-rS±ffla©^U- h§PW2 1 
- 2CDTffii^5'5WSP : Sr/lLT5^g§n, £fc?g0 
fflgPOSTSPi 7 -f >gBtt 2 2 **(a#-r STffliJO^U- 

1 - \ (D\Mtt>mm.^h f )Vim^i\\yXh F ) 

SStltl^. tlTCDt&BmcfcOT, — fiCD^U-hSR 
W2 1-1, 2 1 - 2 K-ot^T, PW^K^Jb&^li 

50 ^ bmtvnm: lx 2 1 %m^rm}~??>m 



(7) 



H 



[0 0 3 6] ffria^U- I-SBW2 
tt, @ 1 tc^T*®, ttSffc^tf £3 ^Iffll^M 1 *s 

2 2B, 5 siSMts^m ©a* i i tmm<D?.7~>v 
xm-fr % & sseK&iSTfcK ani $ tifc tot?* * „ gaiju 
©ffiic± , y'u-b mtmmt k. -r> t, * r itr ib 7' u - h sb 
i£^«©#^£ffli>, Sfc^©#ff)ig[5tc-o^r 
£^I«©f^f%ttT£ i £T& 0 
[0 0 3 7] ^U- hSBfcMJRt/f 2 1 < >g|3t/f 10 

2 2 e^t, is^gissiSf^-r^KB. 7 -f >asw2 
2^^>- hg[5Mffl»M2 KD^^umi 3ic^mrz> 

«£3ic, 7 -f >SBW2 2i7 - b- l-gBWffl*W 2 1 ££ 
SKiCfiifa^^rilKO^tCffi^^TTfSJTJU C 

SiJ&WSMJi 1 2 Olt**it*5^«I 1 3 ©ffe&«±© 
iUS, 1 1 0 0-1 2 5 0 °cr, 3 5 WSRCxfcS? 

WJ3c^ Ni : 15-25%, Cr: 1 0 — 1 5 % tf£ 

B8-1 5 % ) , g|§|5C uift5J;0(cl0~5 0 ^RH 20 

fM«»»ST£ 0 cntcj;^T, 

2 1 ©5 -5WJ11 3#!?gHU Sfil HCJEffiSnfcF 

em^&mwmmi 2tcfjieN i , c rt^MLfci 

W Att , W ®{ ttt 7i tc 6 5 t* SB £ ^ L r ^ -f > 
A 1 ©A 1 MCuI^ffiffitiCit?, 3 5 MSB 

c r m.wpt£ < £ 8 %wntm*f ttWKftffisf# 
scij&iftrs. 30 

[0 0 3 8] 05»fl|2^ft?f5*liC**§^3SMl5©S 

nsfliB*^-rwffflHr*s. c©^as«Bf*^^-^A« 

it£ Urfc 0 , T^K©[HmB3 2 £OSB3 3 £*S5SStc 

i- t mnuji zntcw asm 3 1 & ±.r^ 

CtPffiiegSn/c4>5— ^©HOgBWfC^LTS 1 - 
1,3 1 -ZOfff4#T5. %fc\ HffBBtHIt£hSI3M3 1 
- 1 , 3 1-2 5 SAB*©® 1 S^SW, 

»2@^BWtc*fiST£ 0 

[0039] ±Tcci»g-rsGacism3 1-1,31- 40 

2 K±tt±ffliJ©?M$gBM 3 1 1 ©m§B 3 2 ©?fffi (T 
3D £, TfflJOimetSI5tt3 1 -2©OgB3 3 (Dft-W <± 

3D iM^K?»^g?nri^ 0 t^tcj^rxiffl© 

GflQgBW3 1 - 1 ©QbB3 3 iTMODDdSPW 3 1 - 2 

©HUB 3 2 i <Dmic » 6 mmm^mm^mmm s 
ssss g i , ^wm^msmmmmn zmmsm 

[0 0 4 0] ffi&m£.wm<Dwamt 3 1 ©jrmw:, h 50 
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2 (ct^-t W3j«js, m ®**r-r 6 ^ mmm^tt 1 a ^ 

■BOffiSLL GflQSBWfflSWtc^^rilrrfacnQSBWS 1 
£|Hj#©fHf£ffl^, ^fc^©#«JsgBKo^r»5 5 

ffi^a^w 1 a t mmoDW^ztt-r t £ £ t 
[0041] mmwamtmmM3 1 &mi>-c> mzzm 

^«fFT£tc«:, ±10©HOgBWffl»W3 1-1 ©T 
*SB3 2 i, T(M©HQgf!Wffl*W3 1 - 2©±«SB3 

3 ££fifc^>-t±TH5ft7jV<rj;5tt»MU Ullft 

flSBWffl»W3 1 - 1 , 3 1-2 ©5 5 MM 1 3 , 13 

IUdr^?§Mi L — L , fJt^MN i, C r § 6CUJA 1 

; &^T^^^MgB ; £/rU'rstnc5 ^i?n5„ 

[0 04 2]«i©65illiii!)>*5gl, W2m 

®2HJtff^J©raQSBW3 1©«B®» 
±gB^ 1 S»lTB, 7 f >SBW2 2 BXf> UXiB 

©, 3 6 tc C*H 1 £ Plate , F e m?W6m<fflm<D±tt 

©RR(c , ^ -f >SBW©S«* 6 F e M^-^i§I* L fc 5 5 
M*cJ£ScS AT S © 5r RfihT 7 ^ >SBM 

s&s 5 5 ffi 3 tifc 5 5 ffiSB© WAtt*M fc * P^ihT S £: £ ^ 

[0 0 4 3] * fc, iifBJS 1 , S2l»JI©lSftH 
©i^S§«3&-CB , 5 fgffltt^W 1 , 

i a tuj f e mMmwm 1 2 ©ts 5 5 w» 1 3 

- bSB«m*W£7 ^ >gBM£©Rg, ^S^tiHOSBW 
fflMvr©RSJtcttt£LT, 5 5ffiTnKJ;O 0 
[0 0 4 4] 

t'M§ tifcSStC N i £XSfcS- £ L , Cr^lO-3 
0%MLfcN i -C r^-CM3n/cF elflffl 
SP3HJJB * ft it h © r , C u m 5 5 M tc J: ^ T ffi^gBW * 
6 5®TSI^, 5 5MgBtci»Att^*Mt3i±SF eJ^T- 
©KfStC- PfWT 5 C £ ifi-C * 5 £ £ tc , glcD N i fc 
r *&M<icmk3&?>Ztlfi-C%, 5 5WSB©W 
AS, BB?ffc144|5l±31*SCi*Jr*S„ C©fc&, 

#HmTtcfc^rfsm 3 n&M^mmvmmmtnm 

TSC£tcJ;f), *OB^tt*|fiI±St4Ci^r^ 
a o 

[Hffi©ffim^l^] 



13 

[13] WAttfci^W^fcttf^icffl^fcT^W© 

3^SOiifEBS«iS*m-rg|J^»THia|-C* 4 . 
[05] #|&i}U©3 9 S«l>©St 2 HJ6?I5«8K*>*>SS6 * 



ff#M 2003-145290 
14 

i -> ia zsmmm&w 

1 i ae« 

12 f c m^mtmmm 

13 6 ^ tts 

2 1-1, 2 1- 2 hgBW 

2 2 7 >§W/f 

3 1 HtaSBW 




33 ] 




C5i) int. ci. 7 inswap 

C 2 2 C 19/05 
F 2 8 F 21/08 



F I 

C 2 2 C 19/05 
F 2 8 F 21/08 



// B 2 3 K 101:14 



3 2 3 K 101:14 



cmmim si mm 

^PMf?^HTfJF»ffl2TSl9#l^ f££ 



m^mm mm 



